22 Continuous cropping usually resulted in a series of soil problems, especially root knot nematode 23 disaster in greenhouse because of imbalance in soil nematode community. However, the dynamic 24 change in soil nematode community in greenhouse with various continuous cropping years during 25 plant growing season is unclear. Here, soil nematode communities in greenhouse after 2 and 10 26 years of continuous cropping were comparatively analyzed using 18S rDNA high-throughput 27 sequencing to reveal the changing processes in soil nematode communities. Compared to the 28 2-year greenhouse, soil in the 10-year greenhouse showed soil acidification, nutrients 29 accumulation, salinization. In term of α-diversity, Bacterial-feeding nematodes (BF) were 30 dominant in the 2-year greenhouse over the whole growing season, but plant-parasitic nematodes 31 (PP) became the dominant group in the 10-year greenhouse in the late growing season. 32 Meloidogyne gradually became the dominant group (Relative abundance 70.9%) in the 10-year 33 greenhouse, while Rhabditidae (Relative abundance from 99.8% to 26.8%) was the predominant 34 members in the 2-year greenhouse. For β-diversity, hierarchical clustering analysis, unWeighted 35 UniFrac principal component analysis (PCA) and principal co-ordinates analysis (PCoA) all 36 revealed that soil nematode communities in the two types of greenhouses exhibited significant 37 differences. Redundancy analysis (RDA) showed that soil nematode communities in the 10-year 38 greenhouse were related to high soil organic material, total nitrogen, electrical conductivity and 39 disease index of root knot nematode. Fisher' exact test and Pearson correlation coefficients 40 revealed that Meloidogyne caused main differences in soil nematode communities between the 41 two types of greenhouses. Meanwhile, population dynamics of Meloidogyne were divided into 42 dormant phase, low-level increasing phase and exponential phase during the whole season. In total, 43 the significant variation led different dynamics of soil nematode communities in the 2-year and 44 10-year greenhouse.
144 were used to remove reads mismatching the primer and barcode sequences, PCR-based or 145 sequencing errors and chimeras [27] . Uclust was used for screening operational taxonomic units 146 (OTUs) at 97% similarity [28] . The sequences of each OTU were aligned to the reference set of 147 nematode sequences [21] , non-nematode sequences were removed. Rarefaction curves with 148 average number of observed OTUs were generated to compare relative levels of OTU diversity 149 across the two greenhouse soils. 170 Results 171 Soil properties in greenhouses with different planting ages 172 As shown in S1 Table, pH in the 10-year greenhouse was markedly lower than the 2-year 173 greenhouse (F=31.17, P <0.01), reflecting that soil in the 10-year greenhouse showed acidified 174 trend. SOM and TN in the 10-year greenhouse were significantly greater than that in the 2-year 175 greenhouse (F=8.76, P =0.012; F=5.55, P =0.036), indicating that nutrients accumulation in the 176 10-year greenhouse soil occurred. Likely, EC in the 10-year greenhouse were clearly higher than 177 that in the 2-year greenhouse (F=5.13, P =0.043), suggesting that salinization appeared in the 178 10-year greenhouse. Overall, there were significant differences in soil properties between the 179 2-year and 10-year greenhouses.
180 Basic information of sequences 181 At least 10,000 raw sequences were obtained from each sample using the Illumina Miseq 182 PE3000 platform, and the lengths of the reads were 354-360 bp (S2 Table) . Sequence data have 183 been deposited in the NCBI Sequence Read Archive (SRA) database with the accession number 184 SRP148523. Although a soil nematode enrichment step in this study was applied to decrease 185 biases, other groups of organisms, such as fungi, algae and plants, were amplified, and these 186 non-nematode sequences were removed. The remaining nematode sequences were analyzed to 245 clear separation among the two types of greenhouses. We also founded that soil nematode 246 communities in one greenhouse slightly separated, indicating that soil nematode communities on 247 various sampling time in one greenhouse had some differences, also demonstrating that soil 
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In view of significant differences in later samples (10-6, 10-7and 2-6, 2-7) compared by MI, 255 PPI, abundance of BF and PP, it was need to deeply screen which OTU caused the differences in 256 soil nematode communities in the two types of greenhouses used by the Fisher's exact test. It was 257 found that OTU83 in 10-7 sample were markedly higher than in 2-7 sample with the least P value 258 ( Fig. 6A ). OTU 11 in 10-6 sample was significantly higher than in 2-6 sample, while OTU 147 259 was distinctly lower than in 2-6 sample (Fig. 6B ). The similar results were obtained from 10-5 and 260 2-5 samples. These results showed that OTU 83, OTU 11 and OTU 147 probably bring the main 261 differences in the two types of greenhouses.
262 Relationships between soil nematode community, soil properties and disease index 263 RDA biplot ( Fig. 7) was drawn to reveal the relationships between soil nematode community, 264 soil properties and disease index of root knot nematode. It was found that high TN, SOC and EC 265 were related to soil nematode community in the 10-year greenhouse. Two soil nematode 266 communities (10-6 and 10-7) showed high relation to DI, suggesting that they were probably 267 response to root knot nematode. The samples in the 2-year greenhouse were only correlated with 268 to pH.
269
Pearson correlation coefficients were calculated to uncover the relationship between soil 270 nematode trophic groups, the most ten OTUs and soil properties, disease index of root knot 271 nematode (DI) (Fig. 8 ). BF negatively correlated to DI (correlation coefficient -0.985, P<0.01), 272 while PP positively related to DI (correlation coefficient 0.990, P<0.01). OTU 83 had significantly 273 positive correlation with DI (correlation coefficient 0.987, P<0.01), reflecting that this OTU were 274 responsible to the disease of root knot nematode. However, OTU11 showed positive correlation 275 with SOM, TN and EC, negative correlation with pH, suggesting that they tend to live in high 276 nutrients environment. OTU147 abundant in the 2-year greenhouse showed positive correlation 277 with pH, suggesting that they probably sensitive to pH.
278 Population dynamics of Meloidogyne 279 We also analyzed the population dynamics of Meloidogyne among whole growing season to 280 reveal accumulation of the nematode (Fig. 9 ). It was founded that the least abundance of 
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In our greenhouse experiment, PP became the dominant groups in the10-year greenhouse on 306 late sampling dates, but still rare in the 2-year greenhouse (Fig. 2) . The difference derived from 307 obvious PP increasing in the 10-year greenhouse. In general, PP are not the dominant group in 308 natural or agricultural soils, but they became the most abundant nematode in the greenhouse soil 309 after a long period of continuous cropping [8] . In this research, PP accumulated in the 10-year 310 greenhouse due to continuous planting. Along with temperature rising, cucumber root biomass 311 increased and provided more feeding sties for PP, and then PP rapidly reproduced on late stage of 312 whole growing season. Our results were similar to two reports by Korthals 333 The soil nematode communities in total of 14 samples were classified into two groups i.e. two 334 types of greenhouses by PCA and PCoA, also demonstrating that the main differences were 335 derived from various greenhouses.
336
To screen which OTUs caused differences in the two types of greenhouse, we conducted a 337 Fisher' exact test between late samples and found that OTU 83, OTU 11 and OTU 147 possessed 338 the most marked difference. OTU 83 identified as Meloidogyne and OTU 11 belong to Pelodera 339 enriched in 10-year greenhouse. This is consistent with the fact that M. incognita is the dominant 340 nematode in many greenhouses with long-term continuous cropping [18, 43, 44] . The result of 341 Pelodera dominant in the 10-year greenhouse was similar to Mahamood's reports that
